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(54) [Title of the Invention] OUTPUT DEVICE 

(57) [Abstract] 
[Object] 

In a case where many data outputting processes are executed, no 
interruption request is issued, the priorities are determined depending on 
the output amounts, and the processes are sequentially executed starting 
with a request with a highest priority. 
[Constitution] 

It is determined whether or not an interruption is permitted for an 
output request (in step S5). On the basis of an amount of data which has 
been requested to be outputted, it is determined whether or not the 
interruption process should be performed (in step S6). In a case where an 
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interruption output process is going to be performed, an output which is 
being executed is suspended (in step S7), the interruption output is executed 
prior to the suspended output (in steps S7 to S10), and the suspended output 
is subsequently resumed (in steps Sll to S12). 
[Scope of Claim] 
[Claim 1] 

An output device for performing a data outputting process, 
characterized by comprising-' 

determination means which determines whether or not an 
interruption process should be performed for the purpose of outputting data 
which has been requested to be outputted prior to different data which is 
being outputted, depending on at least any one of an amount of data 
remaining yet to be outputted out of the different data which is being 
outputted and an amount of the data requested to be outputted, in a case 
where the request for outputting the data occurs while the process of 
outputting the different data is being performed; and 

execution means which suspends the output being processed, which 
executes the output by means of the interruption process prior to the 
suspended output, and which thereafter resumes the suspended output in a 
case where the interruption process is performed on the basis of a result of 
the determination by the determination means. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention relates to an output device which is used in a 
case where an output function for sharing a printer is intended to be 
efficiently utilized, for example, as a network such as the LAN becomes more 
widely used. 
[0002] 

[Background Art] 

A conventional output device outputs data by use of a method of 
performing requested processes in accordance with an order in which the 
requests have been made, or a method of performing an interruption process 
by means of beforehand giving a process priority to the interruption process. 
For example, Japanese Patent Laid-open Official Gazette No. Hei. 3 65721 
has disclosed a technique for a print server characterized by including 
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detection means, storage means and resumption means. The detection 
means detects a request for an interruption output. The storage means 
stores input data for the interruption output. Even if an output is in the 
progress, the resumption means suspends an output which is being executed, 
processes an interruption output prior to the suspended output, and 
thereafter resumes the suspended output, when a request for the 
interruption output is detected. 
[0003] 

[Problem to be Solved by the Invention] 

The conventional output device has a defect that, in a case where 
many data outputting processes are executed, an output can not be 
performed before the outputs which are being executed are completed, if a 
special interruption request is not issued. 
[0004] 

The present invention has been made in order to solve the 
aforementioned problem. An object of the present scheme is to obtain an 
output device which does not cause a requester to issue no special 
interruption request, determines priorities depending on output amounts, 
and sequentially executes many data outputting processes starting with a 
request with a highest priority, in a case where the processes are being 
executed. 
[0005] 

[Means for Solving the Problems] 

The present invention has been made in order to solve the 
aforementioned problem. Included are determination means and execution 
means. On the basis of an amount of data remaining yet to be outputted 
out of data which is in the process of being outputted, or on the basis of an 
amount of data which has been requested to be outputted, the determination 
means determines whether or not the interruption process should be 
performed. In a case where, as a result of the determination, the 
interruption job is going to be performed, the execution means suspends the 
output which is being executed, executes the interruption output prior to the 
suspended output, and thereafter resumes the suspended output. 
[0006] 
[Function] 

With regard to the present invention, in a case where an amount of 
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data remaining yet to be outputted out of data which is being outputted is 
larger than that of data requested to be regularly outputted, or in a case 
where an amount of data requested to be outputted is smaller, the 
determination means determines whether or not an interruption process is 
needed. For this reason, in a case where many data outputting processes 
are executed, no special interruption request is issued, the priorities are 
determined depending on the data amounts, and the outputting processes 
are sequentially executed starting with a request with a highest priority 
[0007] 
[Examples] 

First Example: Descriptions will be provided below for an example 
of the present invention with reference to the drawings. Fig. 1 is a diagram 
showing the example of the present invention. The figure is a block 
diagram showing a configuration of a resource sharing system through the 
LAN, including terminal devices and a terminal device with an output unit 
having a CPU function. 
[0008] 

In Fig. 1, reference numerals 1, 2 and 11 denote terminal devices; 3, a 
terminal device with an output unit having a CPU function; 4, a printer 
connected with the terminal device 3 with the output unit having the CPU 
function,* and 5, the LAN. 
[0009] 

Fig. 2 is a block diagram showing a configuration of the terminal 
device 3 with the output unit having the CPU function, which terminal 
device constitutes the resource sharing system according to this example. 
In the figure, reference numeral 6 denotes a CPU for controlling the terminal 
device with the output unit in accordance with programs (for example, 
below-described programs of Figs. 3 and 5) stored in a ROM 11; 7, an I/O port 
for controlling input and output of data between the LAN and the terminal 
device with the output unit; 8, a printer I/O port for controlling output data 
from the terminal device with the output unit to the printer; 9, a buffer A for 
temporarily storing data which is being outputted in a case where an 
interruption output is going to be executed; 10, a buffer B for storing data 
requested to be outputted, in a case where a regular output is going to be 
executed; and 12, a storage unit for storing information on whether or not 
the interruption output should be permitted. 
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[0010] 

Fig. 3 is an example of a flowchart of a program used in a case where 
the information is stored in the storage unit 12 shown in Fig. 2. This 
program sets up whether or not a permit for interruption output should be 
given to the terminal device with the output unit having the CPU function. 
First of all, in step SI, it is determined whether or not a sound which was 
made when this program was activated was made by a person authorized for 
the system management. This determination is made by means of checking 
on the ID of a terminal device through which the program has been activated, 
inputting a pass word or doing the like. In a case where the sound has been 
made by the authorized person, an interruption permitting mode is inputted 
in step S2. The interruption permitting mode is checked on. In a case 
where the mode is the interruption permitting mode, a threshold value of an 
amount of data remaining yet to be outputted out of data which is being 
outputted is inputted in step S3, which data is used for the determination to 
be made in the case where the interruption is intended to be made. 
Subsequently, the threshold value of the interruption permitting mode is 
stored, as information on interruption permission, into the storage unit 12 
shown in Fig. 2. Fig. 4 is a diagram showing an example of this information 
on the interruption permission. In Fig. 4, the interruption permitting mode 
indicates permitted, and the threshold value of the amount of data 
remaining yet to be outputted indicates 10. Incidentally, in a case where it 
is determined, in steps SI and S2, that the information does not need to be 
stored, the process is terminated. 
[0011] 

Subsequently, descriptions will be provided for a procedure for 
controlling the terminal device with the output unit having the CPU function, 
which terminal device is a component of the resource sharing system 
according to this example, with reference to a flowchart shown in Fig. 5. 
Here, it is supposed that the information on interruption permission shown 
in Fig. 4 has already been set up in the terminal device 3 with the output 
unit by use of the program shown in Fig. 3 after the resource sharing system 
through the LAN has been initiated. 
[0012] 

When an output request is issued to the terminal device 3 with the 
output unit through the LAN I/O port, the CPU determines, in step S4, 
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whether or not there exists a job for which the printing is currently being 
executed. In a case where the job for which the printing is currently being 
executed does not exist, the data requested to be outputted is stored in the 
buffer B for storing data to be regularly outputted, in step S9. However, in 
a case where the job for which the printing is currently being executed exists, 
the interruption output permitting mode is checked on from the information 
on the interruption permission in the storage unit in step S5. In a case 
where the interruption output is not permitted, an error response is sent 
back to the terminal device, through which the request for data output has 
been issued, in step S13. Then, the process returns to step S4. 
[0013] 

In a case where the interruption output is permitted, the threshold 
value of the amount of data remaining yet to be outputted, which threshold 
value has been stored in the storage unit, and the amount of data remaining 
yet to be outputted out of the data which is currently being outputted are 
compared, and the determination is made, in step S6. In a case where, as a 
result of the determination in step S6, the threshold value of the amount of 
data remaining yet to be outputted is larger than the amount of data 
remaining yet to be outputted out of the data, no request for the interruption 
output is issued. In step S13, the error response is sent back to the 
terminal device through which the request for data output has been issued. 
Then, the process returns to step S4. 
[0014] 

In the case where, for example, the threshold value of the amount of 
data remaining yet to be outputted indicates 10 as shown in Fig. 4 and the 
amount of data remaining yet to be outputted out of the data which is 
currently being outputted is 7 pages, the request for the interruption output 
is not processed. On the other hand, in a case where, as a result of the 
determination in step S6, the amount of data remaining yet to be outputted 
is larger than the threshold value of the amount of data remaining yet to be 
outputted, the outputting process is suspended, after the process for a page 
which is currently being outputted is completed, in step S7. In the case 
where, for example, the threshold value of the amount of data remaining yet 
to be outputted indicates 10 and the amount of data remaining yet to be 
outputted out of the data which is currently being outputted is 13 pages, the 
outputting process is suspended, after the outputting process for a page 
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which is currently being outputted is completed. 
[0015] 

In a case where the outputting process is suspended, the data 
remaining yet to be outputted is temporarily stored in the buffer A in step S8. 
In addition, in step S9, the data requested to be outputted is stored in the 
buffer B for storing data to be regularly outputted. In step S10, the regular 
output is executed from the buffer B. After the output from the buffer B is 
completed, it is determined, in step S 11, whether or not there is information 
in the buffer A. In a case where the information exists there, the output is 
executed from the buffer A, and the process returns to step S4. Then, the 
process is put in the state of waiting for an output request. 
[0016] 

In a case where, for example, the outputting process is suspended at 
a time when the amount of data remaining yet to be outputted out of the 
data which is currently being outputted is 13 pages as described above, the 
13 pages of data remain in the buffer A. For this reason, the remaining 
data is outputted from the buffer A. In a case where no information exists 
in the buffer A in step sll, the process returns to step S4 without doing 
anything. 
[0017] 

As described above, in the case of the present example, in a case 
where an output request is received while the terminal device with the 
output unit having the CPU function constituting the resource sharing 
system through the LAN is in the middle of executing a different outputting 
process for data from a terminal device connected to the LAN, it can be 
automatically determined whether or not the interrupted output should be 
performed, depending on whether the amount of information remaining yet 
to be outputted out of the information which is currently being outputted is 
larger or smaller. This determination can be made even if no information 
on a special request for interruption output is added to the request. 
Depending on the necessity, the output which is currently being executed can 
be temporarily suspended, and the information for which the request for the 
interruption output has occurred can be outputted. Thereafter, the 
suspended output can be resumed. 
[0018] 

Second Example: In the first example, the descriptions have been 
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provided for the case where it is automatically determined whether or not 
the interruption process should be performed, depending on whether an 
amount of information remaining yet to be outputted out of the information 
which is currently being outputted is larger or smaller. However, it may be 
determined whether or not the interruption process should be performed, 
depending on whether an amount of data requested to be outputted is larger 
or smaller, instead of depending on whether an amount of information 
remaining yet to be outputted out of the information which is currently being 
outputted is larger or smaller. Fig. 6 is a diagram showing an example of 
the information on interruption permission, which information is used in a 
case where it is determined whether or not the interruption process should 
be performed depending on an amount of data requested to be outputted. In 
this figure, a threshold value of the amount of data requested to be outputted 
is set at two. In a case where such information on interruption permission 
is set up in the storage unit 12, and in a case where a new output request is 
received, if the new output request is made for a data amount not larger than 
2 pages, it is determined that the interruption process should be performed. 
On the other hand, if the new output request is made for a data amount not 
smaller than 3 pages, the interruption process is not performed, and the data 
which is currently being outputted continues to be outputted. In the case of 
this example, in this manner, it is automatically determined whether or not 
the interruption output should be performed, depending on whether the 
amount of data for which the output request has been newly received is 
larger or smaller. 
[0019] 

Third Example: The first example shows the case where the 
determination is made depending on whether an amount of data remaining 
yet to be outputted out of the data which is being outputted is larger or 
smaller. The second example shows the case where the determination is 
made depending on whether an amount of data which has been requested to 
be outputted is larger or smaller. However, the determination may be made 
by use of the two methods. Fig. 7 shows a case where, as the information on 
interruption permission, a threshold value of an amount of data remaining 
yet to be outputted is 10, and where a threshold value of an amount of data 
requested to be outputted is 5. In the case where the threshold values are 
set up in this manner, it is determined that the interruption process should 
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be performed only in a case where the amount of data remaining yet to be 
outputted out of the data which is currently being outputted is not smaller 
than 10 and the amount of data newly requested to be outputted is not larger 
than 5. Otherwise, it may be determined that the interruption output 
should be performed in a case where any one of the following two condition is 
satisfied. The first condition is that the amount of data remaining yet to be 
outputted is not smaller than 10. The second condition is that the amount 
of data requested to be outputted is not larger than 5. 
[0020] 

Fourth Example- The aforementioned examples show the cases 
where the determination is made on the interruption output, depending on 
whether the amount of data remaining yet to be outputted out of the data 
which is being outputted is larger or smaller, and/or depending on whether 
the amount of data requested to be outputted is larger or smaller. However, 
the determination may be made on the interruption process by use of 
correlations between the amount of data remaining yet to be outputted out of 
the data which is being outputted and the amount of data requested to be 
outputted. Fig. 8 is a diagram showing an example where, as the 
information on interruption permission, a threshold value a of the difference 
between the amount of data remaining yet to be outputted and the amount of 
data requested to be outputted is set at three. In a case where the amount 
of data remaining yet to be outputted is larger than a number obtained by 
adding a to the amount of data requested to be outputted, it is determined 
that the interruption process should be performed. On the other hand, in a 
case where the amount of data remaining yet to be outputted is not larger 
than the number obtained by adding a to the amount of data requested to be 
outputted, the process which is currently being performed for the output is 
continued. In a case where the threshold value a is set at zero, a mere 
comparison is made between the amount of data remaining yet to be 
outputted and the amount of data requested to be outputted in terms of 
which is larger and which is smaller. If the amount of data remaining yet to 
be outputted is larger than the amount of data requested to be outputted, the 
interruption process is performed. In addition, if the threshold value a is 
set at a larger number, this means that the data which is currently being 
outputted continues to be outputted prior to the data requested to be 
outputted. On the other hand, if the threshold value a is set at a smaller 
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number, the data requested to be outputted is outputted prior to the data 
which is currently being outputted. In the case of this example, as 
described above, it is determined whether or not the interruption process 
should be performed by use of the relative difference between the amount of 
data remaining yet to be outputted and the amount of data requested to be 
outputted. 
[0021] 

[Effects of the Invention] 

As described above, according to the present invention, in a case 
where many data outputting processes are being executed, no specific 
interruption request is issued, the priorities are automatically determined 
depending on the data amounts, and the processes are sequentially executed 
starting with a request with a highest priority. 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing a configuration of a resource 
sharing system through the LAN, which configuration is an example of the 
present invention. 

Fig. 2 is a block diagram showing details of a terminal device with an 
output unit having a CPU function according to the aforementioned example. 

Fig. 3 is a flowchart showing an example of a program used in a case 
where information used for making a determination on execution of an 
interruption output is stored. 

Fig. 4 is a diagram showing an example of information on 
interruption permission according to the example of the present invention. 

Fig. 5 is a flowchart showing a procedure of operation of the terminal 
device with the output unit having the CPU function according to the 
example. 

Fig. 6 is a diagram showing another example of the information on 
interruption permission according to the example of the present invention. 

Fig. 7 is a diagram showing yet another example of the information 
on interruption permission according to the example of the present 
invention. 

Fig. 8 is a diagram showing still another example of the information 
on interruption permission according to the example of the present 
invention. 

[Description of symbols] 
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1 terminal device 

2 terminal device 

3 terminal device with output unit having CPU function 

4 printer 

5 LAN 

6 CPU 

7 LAN I/O port 

8 printer I/O port 

9 buffer for storing output data 

10 buffer for storing output data 

11 terminal device 

12 storage unit for storing information on interruption determination 
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